Nitration of tryptophan in ribosomal proteins is a novel post-translational modification of differentiated and naïve PC12 cells.
Neuron growth factor (NGF) signaling in PC12 cell, which is derived from pheochromocytoma of rat adrenal medulla, induces expression of neuronal nitric oxide synthase (nNOS) and nitric oxide (NO) production. Subsequently, NO causes differentiation of PC12 cell to neuronal cell with morphological changes, such as neurite extension. In this study, we showed that 6-nitrotryptophan-containing proteins were produced in PC12 cell (naïve PC12 cell) and/or NGF-induced PC12 cell (differentiated PC12 cell). Western blot analysis of the protein extract of naïve PC12 cell and differentiated PC12 cell using anti 6-nitrotryptophan antibody showed several immunoreactive bands, which were subsequently subjected to trypsin digestion and LC-ESI-MS-MS analysis. The peptides from five ribosomal proteins, namely, 60S ribosomal protein L7 (Trp154), 60S acidic ribosomal protein P1 (Trp43), 40S ribosomal protein S2 (Trp60), 40S ribosomal protein S6 (Trp45), and 40S ribosomal protein S19 (Trp52), were identified as nitrotryptophan residue-containing proteins with significant ion score levels (p<0.05). Among these, tryptophan nitration was observed only in differentiated PC12 cell for S19 protein, and only in naïve PC12 cell for L7 protein. Tryptophan nitration of the other ribosomal proteins P1, S2, and S6 was observed in both naive and differentiated PC12 cells. The positive signal of nitrotryptophan-containing proteins in the Western blotting around 16 kDa (Band 1), which includes 40S ribosomal protein S19, was suppressed by treatment with NOS inhibitor, L-NAME. The tryptophan nitration of 40S ribosomal protein was not observed by LC-ESI-MS-MS analysis of this sample. This is the first study to identify several specific sites of nitrated tryptophan on proteins not only in viable culture cells but also in a physiological process: cell differentiation.